Plasma membrane insertion of epithelial sodium channels occurs with dual kinetics.
The epithelial sodium channel (ENaC) constitutes the rate-limiting step for Na(+) transport across electrically tight epithelia. Regulation of ENaC activity is critical for electrolyte and extracellular volume homeostasis, as well as for lung liquid clearance and colon Na(+) handling. ENaC activity is tightly controlled by a combination of mechanisms involving changes in open probability and plasma membrane abundance. The latter reflects a combination in channel biosynthesis and trafficking to and from the membrane. Studying ENaC trafficking with different techniques in a variety of expression systems has yielded inconsistent results, indicating either fast or slow rates of insertion and retrieval, which range from the order of minutes to several hours. Here, we use Xenopus oocytes as ENaC expression system to study channel insertion rate in the membrane using two different techniques under comparable conditions: (1) confocal microscopy coupled to fluorescence recovery after photobleaching (FRAP) measurements; and (2) fluorescent bungarotoxin (BTX) binding to ENaC subunits modified to include BTX binding sites (BBSs) in their extracellular domain, a technique that has not been previously used to study ENaC trafficking. Our confocal-FRAP data indicate a fast rate of ENaC incorporation to the membrane in a process conditioned by channel subunit composition. On the other hand, BTX binding experiments indicate much slower channel insertion rates, with matching slow ENaC retrieval rates. The data support a model that includes fast recycling of endocytosed ENaC with parallel incorporation of newly synthesized channels at a slower rate.